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FOREWORD

The National Toxicology Program (NTP) is made up of four charter agencies of the U.S. Department of Health

and Human Services (DHHS):  the National Cancer Institute (NCI), National Institutes of Health; the National

Institute of Environmental Health Sciences (NIEHS), National Institutes of Health; the National Center for

Toxicological Research (NCTR), Food and Drug Administration (FDA); and the National Institute for

Occupational Safety and Health (NIOSH), Centers for Disease Control and Prevention.  In July 1981, the

Carcinogenesis Bioassay Testing Program, NCI, was transferred to the NIEHS.  The NTP coordinates the

relevant programs, staff, and resources from these Public Health Service agencies relating to basic and applied

research and to biological assay development and validation.

The NTP develops, evaluates, and disseminates scientific information about potentially toxic and hazardous

chemicals.  This knowledge is used for protecting the health of the American people and for the primary

prevention of disease.

The studies described in this Toxicity Study Report were performed under the direction of the NCTR and were

conducted in compliance with NTP laboratory health and safety requirements and must meet or exceed all

applicable federal, state, and local health and safety regulations.  Animal care and use were in accordance with

the Public Health Service Policy on Humane Care and Use of Animals.

These studies are designed and conducted to characterize and evaluate the toxicologic potential of selected

chemicals in laboratory animals (usually two species, rats and mice).  Chemicals selected for NTP toxicology

studies are chosen primarily on the bases of human exposure, level of production, and chemical structure.  The

interpretive conclusions presented in this Toxicity Study Report are based only on the results of these NTP

studies.  Extrapolation of these results to other species and quantitative risk analyses for humans require wider

analyses beyond the purview of these studies.  Selection per se is not an indicator of a chemical’s toxic

potential.

Details about ongoing and completed NTP studies are available at the NTP’s World Wide Web site:  

http://ntp-server.niehs.nih.gov.  Abstracts of all NTP Toxicity Study Reports and full versions of the most

recent reports and other publications are available from the NIEHS’s Environmental Health Perspectives

(EHP) http://ehp.niehs.nih.gov (866-541-3841or 919-653-2590).  In addition, printed copies of these reports

are available from EHP as supplies last.  A listing of all the NTP Toxicity Study Reports printed since 1991

appears on the inside back cover.

http://ehp.niehs.nih.gov
http://ntp-server.niehs.nih.gov
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erythrocytes and in mouse peripheral blood erythrocytes.  Genetic toxicity studies for leucomalachite green were

conducted in vivo in mouse peripheral blood erythrocytes.

Groups of eight male and eight female rats and mice were fed diets containing 0, 25, 100, 300, 600, or 1,200 ppm

malachite green chloride for 28 days.  Additional groups of eight male and eight female rats designated for thyroid

hormone assays were fed diets containing 0 or 1,200 ppm malachite green chloride.  Groups of eight male rats and

eight female mice were fed diets containing 0, 290, 580, or 1,160 ppm leucomalachite green for 28 days.

Additional groups of eight male rats designated for thyroid hormone assays were fed diets containing 0 or

1,160 ppm leucomalachite green.

All rats and mice survived to the end of the studies.  In the malachite green chloride study, the body weight gain

of males rats in the 1,200 ppm group was significantly less than that of the controls.  The final mean body weight

of female rats and mice in the 1,200 ppm groups and the body weight gains of female rats and mice in the 600 (rats

only) and 1,200 ppm groups were significantly less than those of the controls.  In the leucomalachite green study,

the final mean body weight of male rats and female mice in the 1,160 ppm groups and the mean body weight gains

of male rats and female mice in the 580 and 1,160 ppm groups were significantly less than those of the control

groups.

In the malachite green chloride study, feed consumption by all exposed groups of male and female rats and mice

was generally similar to that by the control groups.  Exposure concentrations of 25, 100, 300, 600, and 1,200 ppm

resulted in average daily doses of 3 to 190 mg malachite green chloride/kg body weight to male and female rats

and 5 to 250 mg/kg to male and female mice.  In the leucomalachite green study, feed consumption by all groups

of exposed male rats was similar to that by the controls.  Dietary concentrations of 290, 580, and 1,160 ppm

resulted in average daily doses of approximately 30, 60, and 115 mg leucomalachite green/kg body weight to male

rats and approximately 62, 110, and 220 mg/kg to female mice.

In female rats exposed to malachite green chloride, there was a significant increases in -glutamyltransferase

activities with an activity in 1,200 ppm females seven times greater than that in the controls.  Likewise,

-glutamyltransferase activity in male rats exposed to 1,160 ppm leucomalachite green was twice that in the

controls.  On days 4 and 21, the concentration of thyroxine was significantly decreased in male rats exposed to

1,160 ppm leucomalachite green and the concentration of thyroid-stimulating hormone was significantly increased.
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In the malachite green chloride study, the relative liver weights of 600 and 1,200 ppm male rats and the relative

and absolute liver weights of 300 ppm or greater female rats were generally significantly greater than those of the

controls.  In the leucomalachite green study, the relative liver weights of 290 ppm or greater male rats were

significantly greater than those of the control group.

No gross lesions were observed in rats or mice and no microscopic lesions were observed in female mice that were

attributed to malachite green chloride exposure.  Microscopically, the incidences of hepatocyte cytoplasmic

vacuolization were significantly increased in 1,200 ppm male and female rats exposed to malachite green chloride.

No gross lesions were observed in rats or mice that could be attributed to leucomalachite green exposure.

Microscopically, the incidences of hepatocyte cytoplasmic vacuolization were significantly increased in 580 and

1,160 ppm male rats.  The incidence of multifocal apoptosis in the transitory epithelium of the urinary bladder was

significantly increased in 1,160 ppm female mice exposed to leucomalachite green.  

Malachite green chloride, tested at concentrations of 0.1 to 10 µg/plate, was not mutagenic in any of several strains

of Salmonella typhimurium, with or without S9 metabolic activation.  Negative results were also obtained in two

in vivo micronucleus tests, one that assessed induction of micronuclei in rat bone marrow erythrocytes after three

intraperitoneal injections of malachite green chloride, and a second study that determined the level of micronuclei

in circulating erythrocytes of male and female mice following 28 days of exposure to malachite green chloride via

dosed feed.  The frequency of micronucleated normochromatic erythrocytes in peripheral blood was significantly

increased in female mice exposed to leucomalachite green in feed for 28 days; no significant increases in

micronucleus frequencies were observed in the polychromatic erythrocyte population.
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	Malachite green chloride was nominated for toxicity and carcinogenicity testing by the Food and Drug Administration and selected by the National Institutes of Environmental Health Sciences for carcinogenicity testing by the National Toxicology Program (NTP
	The current 28-day studies were conducted as part of an overall effort by the NTP to determine the toxicity and carcinogenicity of malachite green chloride.
	Male and female F344/N Nctr BR rats and B6C3F1/Nctr BR (C57BL/6N x C3H/HeN MTV—) mice were exposed to malachite green chloride (95% pure) or leucomalachite green (99% pure) (male rats and female mice only) in feed for 28 days.
	Animals were evaluated for clinical pathology and histopathology.
	Genetic toxicity studies for malachite green chloride were conducted in vitro in Salmonella typhimurium and in vivo in rat bone marrow erythrocytes and in mouse peripheral blood erythrocytes.
	Genetic toxicity studies for leucomalachite green were conducted in vivo in mouse peripheral blood erythrocytes.
	Groups of eight male and eight female rats and mice were fed diets containing 0, 25, 100, 300, 600, or 1,200 ppm malachite green chloride for 28 days.
	Additional groups of eight male and eight female rats designated for thyroid hormone assays were fed diets containing 0 or 1,200 ppm malachite green chloride.
	Groups of eight male rats and eight female mice were fed diets containing 0, 290, 580, or 1,160 ppm leucomalachite green for 28 days.
	Additional groups of eight male rats designated for thyroid hormone assays were fed diets containing 0 or 1,160 ppm leucomalachite green.
	All rats and mice survived to the end of the studies.
	In the malachite green chloride study, the body weight gain of males rats in the 1,200 ppm group was significantly less than that of the controls.
	The final mean body weight of female rats and mice in the 1,200 ppm groups and the body weight gains of female rats and mice in the 600 (rats only) and 1,200 ppm groups were significantly less than those of the controls.
	In the leucomalachite green study, the final mean body weight of male rats and female mice in the 1,160 ppm groups and the mean body weight gains of male rats and female mice in the 580 and 1,160 ppm groups were significantly less than those of the control
	In the malachite green chloride study, feed consumption by all exposed groups of male and female rats and mice was generally similar to that by the control groups.
	Exposure concentrations of 25, 100, 300, 600, and 1,200 ppm resulted in average daily doses of 3 to 190 mg malachite green chloride/kg body weight to male and female rats and 5 to 250 mg/kg to male and female mice.
	In the leucomalachite green study, feed consumption by all groups of exposed male rats was similar to that by the controls.
	Dietary concentrations of 290, 580, and 1,160 ppm resulted in average daily doses of approximately 30, 60, and 115 mg leucomalachite green/kg body weight to male rats and approximately 62, 110, and 220 mg/kg to female mice.
	In female rats exposed to malachite green chloride, there was a significant increases in  y-glutamyltransferase activities with an activity in 1,200 ppm females seven times greater than that in the controls.
	Likewise,  y-glutamyltransferase activity in male rats exposed to 1,160 ppm leucomalachite green was twice that in the controls.
	On days 4 and 21, the concentration of thyroxine was significantly decreased in male rats exposed to 1,160 ppm leucomalachite green and the concentration of thyroid-stimulating hormone was significantly increased.
	In the malachite green chloride study, the relative liver weights of 600 and 1,200 ppm male rats and the relative and absolute liver weights of 300 ppm or greater female rats were generally significantly greater than those of the controls.
	In the leucomalachite green study, the relative liver weights of 290 ppm or greater male rats were significantly greater than those of the control group.
	No gross lesions were observed in rats or mice and no microscopic lesions were observed in female mice that were attributed to malachite green chloride exposure.
	Microscopically, the incidences of hepatocyte cytoplasmic vacuolization were significantly increased in 1,200 ppm male and female rats exposed to malachite green chloride.
	No gross lesions were observed in rats or mice that could be attributed to leucomalachite green exposure. Microscopically, the incidences of hepatocyte cytoplasmic vacuolization were significantly increased in 580 and 1,160 ppm male rats.
	The incidence of multifocal apoptosis in the transitory epithelium of the urinary bladder was significantly increased in 1,160 ppm female mice exposed to leucomalachite green.
	Malachite green chloride, tested at concentrations of 0.1 to 10 µg/plate, was not mutagenic in any of several strains of Salmonella typhimurium, with or without S9 metabolic activation.
	Negative results were also obtained in two in vivo micronucleus tests, one that assessed induction of micronuclei in rat bone marrow erythrocytes after three intraperitoneal injections of malachite green chloride, and a second study that determined the lev
	The frequency of micronucleated normochromatic erythrocytes in peripheral blood was significantly increased in female mice exposed to leucomalachite green in feed for 28 days; no significant increases in micronucleus frequencies were observed in the polych
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